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ABSTRACT
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pceitivaly relat23 to the proximity of close frierds. Home-owners and
apartment-dvellers had more social reles ard realticnships than
fersens living in rented housas. Findings suggest a human factors
focus in archi%®ec-ural planning for the 2lderly. (Auvthor)
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INTRODUCT TON

There s growing evidence that varlous physical factors In the envitonment affect
paycho=social functions., 1 the buildings we fnhabit have notable effects on the
quality of our 1ives then this must be of partfeular significance to the growing
number of our natfon's ¢lderly. It Is arguable that older persons are more environ-
mentally vulnerable than the young due to limited financlal resources and decreased
mobllity, Also, they are more |ikely than most groups to live fn institutional
facilltiea over which they have little or no control. Thus payclo=-social factors

in the design of residences for the elderly become a serious question for environ-
mental research. The Folloving account highlights significant fssues and rescarch
in this fdeld of interior desigh,

Interlor design, as a fleld of environmental research, has little history predating
the last decade. Research In interlor design received i{mpetus [rom not only the
needs of ecologically-minded social sclentigts but also from the empirical needs of
engineers and architects, many of whom are increasingly attuned to human needs in
their designs,

Lang and Moleski (1974) make the polnt that architects have come to recognize that
the processes of human behavior are surprisingly stable and that it is not possible
to design ldeal systems without an understnnding of how present systems function

and malfunction. This need to add emplirical data to subjective and aesthetic cri-
teria is alded by the emphagis on experimental methodology In the behavioral sciences,
When well-controlled research procedures are not used fn architectural planning, ve
may have the following sequence described by Alexander (1964), When environmental
dysfunction and irritation level accumulate to a toleration threshold, the designer
may attempt a new, but sometimes inappropriate design. If no feedback on the alter-
native design follows, the residents nay hava to cope with new, and perhaps more
gserious environmental inadequacles. This can become a viclous circle. There is a
clear necessity for systematic research Involving information feedback loops to be
incorporated into the design system.

The effects of interior design variables have been tested in a variety of settings
includipng psychiatric wards, dormitories, toilets, libraries, offices, and schools.
However, to date there i{s a dearth of specifiﬁ research on the effects of residences
for the elderly, Consequently it will be useful to review relevant research in
several of the residential settings ment ioned above. The purpose is to review the
general evidence of the effects of interior design on behavior and to examine several
specific design variables that are relevant to residences for the elderly.

Residantial Settings

Dormitories. Since it has been found that students spend much of their spare time
in dormitories, consideration of physical design factors assuned logical importance.
Research has centered around the affect of physical design factors on-privacy and

social interaction. .

Room arrangements in many college dormitories are criticized in that they fail to
provide adequate privacy, In McDougall's words, the college student in his gshared
room "has no place where he can sit down in comfort with a book and a pipe and possess
his soul in quietude...no place to express his taste and develop his personality
(Heilwell, 1973, p. 380)., This situation can lead to conflict, partially resolved
with limited solutions such as staggered study and class schedules (Van der Ryn and
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S{lvernteln, 19672). Gotrhert (1913) investigated the possible beneflts of the sulte
pver the dhared room and found Lhat datfsfact o tncreased conslderably, but only
under the condltfons of volustaty cholee rather than random placement in the sultes,
Similarly {t was found by Hedlwe [ (1973) that dormitories with a straightecorridor
deaign requlre too much intexact fon. This sleuation vas avolded by sufte arrange-
ments, where only three or four roomns open fneo 4 small private lounge.

Festinger (1950) attempted # balance between privacy and opportunlity for soclal
Interaction., Since tradittornl Jouble loaded gorridors (rooms on both sldes) were
found to be too noluy, later ave bf cectural areangements separated the sides of the
coreldors wlith various service and study facllitles, This, however, was found to
provide too much {solatlon,

Hellwell (1973) suggested soveral Improvements in dormitory design. Included would
be "jog" corrtdors which would nafmtaln socfal proximity while decreasing nolse
levels and Increasing the privacy of traditfonal straight corridors., Moveable furni-
ture would {ncrease opportumlty for personal expression, Sound-absorbing soft fur-
nishings would reduce nofse distrpct lon. lowever, these suggestlons remain largely
intuitive and impressionistic, and cwpicical verificatfon 1is nceded.

Paychiatric Hospltals., In the n{d=nineteenth century Kirkbride (1880) Initiated a
trend ln small-scale, therapeutleslly-orlented psychiatric settings. This type of
design was to be lost, in the mame of "efflclency,"” to the new traditional, high
population, long corridor desighs (Criffln, Mauritzen and Kasmar, 1969). Splvak
(1967) found that long stralght <vxridors are detrimental to the patients' perception
and behavior. He hypothesizes thyt they provide visual and auditory distortions that
can cause anxiety in schizophren{ic patients. Seatless toilets, security hardware and
utflitarian furniture glve nn envixonmental "message' to patients that encourages

and reinforces regression and lack of control (Stainbrook, 1966).

Srivastava and Good (1968) looked at patterns of group interaction in relatlonship
to environmental characteristies. In three environmentally different psychiatric
settings they found support Eor the hypotheses that, 1) interaction patterns will
not be significantly different Im similar ward environments and 2) interaction will
be significantly different in different vard environments, Interaction was found to
be more frequent in publi¢ active places (e¢.g. near windows with access to outside)
rather than private-passive places. Another study (Ittleson et al., 1970) attempted
to increase social interactions iy the solarium of a psychiatric ward of a city hos-
pital by providing comfortable, attractive and well arranged seating. The result
showed the solarium increasing Im dts share of total activity among other public rooms
from 25% to 42%, to the loss of eorridor and dayroom activity levels. The results
also give further support to the signiflcant effects of seating arrangements on
soclal behavior.

In a positlon paper, Osmond €1957) made the poimt that an architectural structure
may precede behavioral functfon or be followed by it. He stressed that function will
follow structure if it does rot precede it, and urges that behavioral and architectural
planners attend to the intended Fynctlons of a proposed building. (This is reminiscent
of Winston Churchill's clsssfc phrase: "We shape our buildings and then they shape
us.") The previous study (lttleson et al., 1970) {llustrates an attempt to implement
this concept; desired behavioral function (social interaction) was facilitated by
appropriate structure changes (furmiture arrangements).




The effects of visual acsathetics (typifled in "beautiful' and "ugly" room con=
ditions) on psychiatric patients were studied by Kasmar et al. (1968) and found
that no significant changes in patient mood were attalned in the two condlelons,
However, in another study (Minz, 1956) non=-psychiatric subjects and examiners in

a psychologlcal testing situation vere fﬁund to have significantly lowver perfor-
mance tates and greater exhaustion in the "ugly' room condition. This suggests
that visual aesthetics may have noticeable behavioral effects when task-parformance
ln added to the experimental situation. A person may be more affected by room
color, for example, when he has to work and not just be present in a room.

Residential Settings for the Elderly. ‘The literature on the effects of physical
deslgn varlables lp residential settingas for the elderly has a short history.

It 1s understandable that, with the Increasing number of elderly and growing
soclal concern, studies of physical environmental design of the type previously
reviewed would be extended to the elderly.

[t appeare that the quality of residential environment should be of critical so=-
cial concern since the envirormental characteristics of residences may be more
important predictors of adjustment than pre-residential personal characteristics.
This was found to be so {n a study of psychiatric patients after ‘discharge
(Liebermen et al., 1971); characteristics of the post-discharge environment were
found to predict adjustment better than the pre-discharge personal characteristics
such as coping style, mood and activity patterns.

Despite the importance of designing appropriate physical environments for an in-
creasing population of the elderly, thera have been few studies in this area.
Most of the studies that do exist concern themselves with prosthetic aspects

of the physical environment (McClannan, 1973). They deal with compensatory
features for the physiologically aging person such as speclally designed eating
utensils (Peterson, 1971), handrails, ramps, automatic doors (Lowenberg, 1954;
McGuire, 1971), etc. 1t 18, of course, necessary to attend to these facilities.
However, given the hypothesis that environment can affect physiological processes
(Moos, 1974, it seems ilmportant to avold the assumption that all such debilitacion
Is related to intrinsic developmental changes. It may well be that physiological
indices of health may be affected by manipulation of physical and soclal environ-
mental variables.

In conclusion: While there Ls considerable empirical or descriptive evidence for
the importance of interior design in dormitory and psychiatric settings, the evi-
dence for the importance of interior design variables in residential settings for
the elderly is little more than professional opinion. This lack of controlled
studles provides part of the motivation for this study.

The present study investigated a series of specific design factors in public
housing for the elderly. The effects of these factors on a serles of dependent
measure$, such as engagement, morale, and health, was examined.
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PROCEDURE

Subjects in the study llved in one of three physical settings. The first two of
these were resldences for the elderly provided by the housing authority in a city
of 300,00 located in the Southwest.

The flrst 18 a twelve-story (high rise) bullding with 164 apartment unita, Lake~
side Apartments. It has Independent cooking and dining fnctidties and communal
utilittes and recreational areas,

fhe second of these two buildings is a fiva-story (low rise) building with 130
apartment unita, Northloop Apartments., Similarly it has independent cooking and
dining facilities wirh communal utilities and recreational areas, In addicion
to a high rise versus low rise contrast, these two bulldings differ in mode of
access to apartments. Lakeside Apartments are entered from outside balconies
whereas Northloop Apartments are entered from inside corridors. This differ=
ence jg 1llustrated below:

Lakeside Apartments Northloop Apartments
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Elevators provide access to all floors in both buildings.
The third physical setting was a range of rented or owned pfiwazeﬂhaﬁsing.

The physical environmental variable was a series of six physical design factors:
type of house, floor level, distance to elevator, mumber of bedrooms, length of

corridor and position on corridor. Data consisted of a subject’s disposition on
each of the factors in this variable.



Subjects

A total of 171 persons aged 60 years or older served as subjects for the present
study. All petsons were ambulatory and nuffered from no other incapacitating
physical or sefsory disabilities. Forty-five persons were residents in Norch Loop
Apartments, forty-slx were residents in Lakeside Apartments. An additional edghty
persons lived in a varlety of rented or owned private housing. All persons, elther
by regulation for publle housing or membership in Actlon programs, were low lncome
by SES clagsification, In the three settings averare income ranged between

53,000 to $4,000 per annum,

Instrumentation

The Measures of Discngagement, Disenghgem&nc was measured by two indices of social
interaction described by Cumming and Henry (1961). These are Soclal Lifespace
and Role Count, measuring different dimenslons of a person's social interaction.

The Health Measures. The Cornell Medical Index Health Questionnaire (Brodman,
Erdmann, Lorge and Wolff, 1949) "was devised to meet the need for an instrument
for collecting a large body of pertinent medical and psychiatric data at a mini-
mal expenditure of the physician's time''‘(Brodman et al, 1949).

The General Health Score is derived from sections A to R, while the Emotional
Health score 1s derived from sections M to R, Mood and Feeling Patterns. The
Index has been used with a variety of groups and settings including the elderly

(Steinhardt, 1953:; Tuckman, 1954; Templer, 1971).

is a multidimensional measure of morale consisting of 22 items, mbst of which are
in dichotomous response format. In a standardization study by Lawton (1975) the
scale was found to have three stable and replicable factors: Agitation, Attitude
Toward Aging and Lonely Dissatisfaction. For the purposes of this study, the
total score only was examined.

RESULTS

The relationship of the physical environmental variables to the dependent measures
was examined by analysis of variance (for nominal variables) and correlation ana-
lyses (for continuous variables). It was decided to treat floor level as a con-=
tinuous variable, since analyzing by floor for analysis of variance yielded insuf-
ficient N per floor (cell) for statistical power.



Northloop Apartments

Table | presents F values and assoclated probabilities for the analyses of varl-
ance of the nominal physical variables on the dependent measures. A significant
difference appears on the Long/Short Corridor variable, with regard to Social
Lifespace (F = 4,02, df = 1/22, p = .05)., Inspection of group means suggests
that people living on the short corridor in Northloop Apartments have high
Social Llfespace -- l.e., more extensive soclal interactions,

Lakeside Apartments

Table 2 gives F v.lues and assccinted yrobabillties for analyses of variance for
the nominal physical variables on the dependent measures. Results indicated a
significant difference (F - 5,10, df = 1/33, p  .05) between persons close and
distant from the elevator with regard to the distance to their nearest close
friends. Inspection of the respective means of the two groups in terms of dis-
tance from the elevator suggests that persons who are more distant from the ele-
vator also have close friends who are further away in the building. Inversely
stated, this may mean that people who are close to the social focal point an
elevator provides have more soclal contact and therefore friends close at hand.

A significant difference (F = 7.79, df = 1/42, p  ,05) also appears on the Middle/
End of Corridor variable with regard to Morale. Inspection of group mean differ-
ences indicates that people living at the ends of the Lakeside Apartment corridors
are higher in morale than persons living in the middle of the corridors. Corre-
lation coefficients between continuous physical environmental variables and the
dependent measures are presented in Table 3. A significant correlation (r = .35,

p .05) was observed between Distance to Elevator (measured continuously) and
Nearest Friend. This result corresponds with the Distance to Elevator variable

as analysed in nominal categories,

Noninstitutional Housing

Table 4 gives F values and assoclated probabilities for analyses of variance for
this physical variable on the dependent measures. Significant differences appear
on the Type of House variable (Own House, Rent House, Apartment) with regard to
Role Count (F = 4.65, df = 2/75, p  .05) and Number of Well-Known Neighbors

(F= 5,32, df = 2/75, p .05).



CONCLUSIONS

The purpose of this study was to investigate the effects of physical environment
on level of disengagement, morale and health in elderly people. Analyses ravealed
some significant relationships between the environmental variables and the depen-
dent measures.

Several of the physical environmental variables were significantly related to de«
' pendent measures. Position on corridor was found to be important in that persons
1iving at the ends of corridors were significantly higher in Morale than those
living in the middle sections of corridors (Lakeside Group). Also persons who
1ived closer to elevators were significantly nearer to their close friends than
persons more distant from elevators (Lakeside Croup). This suggests the impor-
tance of elevators as centers and facilitators of social congregation. Corridor-
type was found to be significantly related to Social Lifespace (Northloop Group);
persons living on a short corridor revealed a greater amount of social interactlon
than those on long corridors. Type of House was related to Number of Well Known
Neighbors and Role Count; Private home owners and apartment dwellers had signifi-
cantly more social roles and relationships than persons living in rented houses.

These findings suggest that physical environmental characteristics may signifi-
cantly affect the well-being of older people. This is all the more important
since the elderly are probably more environmentally-bound than younger persons.
The younger person may relocate Lf he finds his living environment to be ineffi-
clent or inadequate; the older person, often restricted by poor health, limited
finances and even legal guardianship, cannot readily do so.

In no case was General Health significantly related to the environmental variables
examined in this study. Further research must determine whether general health

is affected by other environmental factors not examined here.

Further research i1s needed to test the general applicability of these findings
beyond the setting investigated in this study. It will also be worthwhile to
expand the scope of this research to other environmental factors.



TABLE 1
F VALUE AND ASSOCIATED PROBABIﬁiTIES FOR ANALYSIS
OF VARIANCE OF NOMINAL PHYSICAL VARIABLES ON
THE . DEPENDENT MEASURES (NORTHLOOP GROUP)

Diastance Middle Long/
to /End Short
Elevator Corridor Corridor
Dependent
Measure F p F P F P
Nearest Friend .03 na 1.17 ns .03 ns
General Health .09 ns .35 ns 1.97 ng
Emotional Health .52 ns 1.08 ns 1.33 ng
social Lifespace .06 ns . 30 ns 4.02 .05
Role Count .60 ‘ns 1.07 ns .21 ng
Morale .67 ns 2.10 ns .82 ns
Number of Well- ,
Known Neighbors .24 ns 0.00 ns 1.29 ns
Am@un; of Contact .00 ns .09 ns .24 ns
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tadte 2

F VALUES AHD ASSOCIATED PROBABILITIES POR ANALYSTS OF VARIANCE OF
NOMINAL PHYSTCAL VARIAHLER DN ORPENDENT HEABURRS

EE B s chabli o & ik Sy, e e it e i Lo e SRRREE R iR

Distanced to Elavator  Kiddlesgnd Cofridor  Long/Short Cotyldor

De pendent
Hoarufe 3 P P p F P
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Priend 5.10 03 .82 07 01 na

Hearest
Né ighbor 1.0 ne . 00 ns 63 ne

Genafal
ilealth XY 07 « 40 s 0l na

Emot Lonal i
ifealth L% .07 19 W 02 na

focial _
Lifespace A9 ne 00 ne A5 na

Rale Count 4 ne A2 ne 3.4 fik
Horale W15 ns (N} N TR PO ¥ hé

Numbar of
Nelghbora N2 na 18 he 18 ns

AmOunt of ,
Contact .10 ns .1 08 1,92 ni
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TABLE 3
CORRELATION COEFFICIENTS BETWEEN CONTINUOUS
PHYSTICAL VARIABLES AND DEPENDENT MEASURES

(LAKES1DE GROUP)

8ize of Distance

Dwelling to

Number of Elevator

Floot Level Bedrooms Continuous

Naearast Friend W13 .15 L35
Nearast Neighbor -~ 12 -.15 -.19
Ganaral Health -,03 .03 =-,04
Social Lifespace T Y .10 .02
Role Count 04 21 =-.03
Morala =,01 13 .21
Numbar of Well=
Known Neighbors 21 .26 .19
Amount of Contact -.,06 .03 -_ 23

*Correlations significant at .05 level or
better.




TADIE 4

F VALUES AND ASSOCIATED PROBABILITIES FOR ANALYSILS OF

VARIANCE ON THE CATEGORIES OF THE NOMINAL PEYSLCAL
VARIABLE, TYPE OF HOUSE, ON DEPENDENT MEASURES

(FOSTER GRANDPARENT GROUP)

Type House

General Health .99 ns

Emotional Health 2.31 ns
Social Lifespace 1.47 ns

Role Count 4.65 0l

k.

Morale 1.01 ns

Number of Well-Known
Neighbors 5.32 .0l

Amount of Contact 2.95 ns




Alexander, C. Notes on the Synthesis of Form. Cambridge: Harvard University,

1964.

Baird, L. L. The effects of college residence groups on students' self-concepts,
goals and achievements. ggfggﬂnglignd Guidance Journal, 1969, 47,
1015-1021. ’ )

Brodman, K., Erdman, A.J., lorge, I. and Wolff, H. G. The Cornell Medical Index:
an adjunct to medical interview. Journal of the Anerican Medical As-
sociatiom, 1949, 140, 530-534. )

Corbett, J. Are suites the ansver? Environment and Behavior, 1973, 5 (4), 513-
521, - o -

New York:

Cumming, E. and Henry, W.E. Gt@yi@g}@ld;,WIheiPra:gs§ﬂaiﬁg§§§ngagegénﬁ.
Basic Books, 1960. ) A ]

Griffin, W.V., Mauritzan, J.H. and Kasmar, J. V. The psychological aspects of
the architectural environment: a review. Anerican Journal of Psy-
chiatry, 1969, 125, 1057-1067.

Heilweil, M. The influence of dormitory architecture on residents' behavior.
Envirorment and Behavior, 1973, 5 (4), 377-412,

Ittleson, W. H., Proshansky, H. M. and Rivlim, L. G. The environmental psycho-
logy of the psychiatric ward. In Environmental Psychology. New York:
Holt, Rimehart and Winston, 1970.

Kasmar, J. V., Griffin, W. V., and Mauritzan, J. H. The effect of environmental
surrounddngs on outpatients’ mood and perception of psychiatrists.
Journal of Eqasultigg,;ndf@linigaliEszghaggglé 1968, 32, 223-226.

Lang, J., and Moleski, W. A behavioral theory of design! In J. Lang, C. Burnette,
and D. Vachon (Eds.). Designing for Human Behavior : ”é;;hi;e;;ute
and the Behavioral Sciences. Stroudsburg, Pa.: Dowden, Huchinson,
and Ross, 1974, -

Lawton, M. P. The dimensions of morale. In D. Kent, R. Kastnebaum, and §. Sher-
wood (Eds.), Reseg:ch,Aplagninrranéiagtiagifqgrghe elderly. Behavioral
Publicat ions, New York, 1972. '

Lawton, M. P., The Philadelphia Gerlatric Center Morale Scale: A Revision. Jourma

of Gerontology, 1975, 30 (1), 85-90.

Lieberman, M. A., Todbin, S. 5. and Slavgr; D. L. Effects of Eelccgziai'én,gpngﬁ
" term Geriatric Patients. Unpublished report, Unmiversity of Chicago,

Committee on Human Development, June 1971.

14



;_che

Lowenberg, I. S. Designing homes for the aging. 1In W. Donahue (Ed.), Housin
Aging. Ann Arbor: University of Michigan Press, 1954.

McClannon, L. E. Therapeutic and prosthetic living environments for nursing home
residents, Cerontologist, 1973, 13 (4), 424-429.

Minz, N. L. Effects of esthetic surroundings: II prolonged and repeated experi-
ence in a "beautiful" and an "ugly" room. Journal of Psychology,
1956, 41, 459-466. e

Moos, R. H. and Insel, P. M., (Eds.). Issues in Social Ecology. Palo Alto: Na-
tional Press Books, 1974,

Osmond, H. Function as the basis of psychlatric ward design. Mental Hospital,
1959, 8, 23-30. )

Peterson, E. H. Auxiliary appliances for patient treatment. Bulletin of Prosthe~
tic Research, 1971, No. 10-15, 161-168. )

Spivak, M. Sensory distortions in tunnels and corridors. Hospital Community Psy-
chiatry, 1967, 18, 12-18. ) '

Stainbrook, E. Architects not only design hospitals; they also design patient be-
havior. Modern Hospital, 1966, 106, 100.

Srivasta, R. F. and Cood, L. R. Patterns of group interaction in three architec-
turally different psychiatric treatment settings. The Environment
Research Foundation, Topeka, Kdnsas. (mimeograph) 1968.

Steinhardt, R. W., Zeman, F. D., Tuckman, J., and Lorge, I., Appraisal of physical
and mental hzalth of the elderly; use of Cornell Medical Index and
Supplementary Health Questionnaire. Journal of the American Medical
Assocdation, 1953, 151, 378-383, - )

Templer, D. I. Death anxiety as related to depression and health of retired per-
sons. Journal of Gerontology, 1971, 26, 521-523.

Tuckman, J., lorge, 1., and Zeman, F. D. Retesting older people with the Cornell
Medical Index and with the Supplementary Health Questionnaire. Jour-
nal of Cerontology, 1954, 9, 306-308.

Van der Ryn, §. and Silverstein, M. Dorms at Berkeley: An Environmental Analysis.
New York: Educational Facilities Laboratories, 1967.

| e
i




